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(54) MAGNETIC MEMORY CELL AND MAGNETIC MEMORY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
memory cell which is formed by introducing a closed 
magnetic path structure into a ferromagnetic layer which 
is a memory layer and a magnetic memory device which 
retains cell density without degradation by using the 
magnetic memory cell. 

SOLUTION: The magnetic memory cell 1 1 has an 
antiferromagnetic layer 21, a ferromagnetic layer 22 
which is disposed on the antiferromagnetic layer 21, 
exhibits intra-surface magnetization and makes 
exchange bonding with the antiferromagnetic layer 21, an 
insulating layer 23 which is disposed on the 
ferromagnetic layer 22, a ferromagnetic layer 24 which is 
disposed on the insulating layer 23 and exhibits the 
intra-surface magnetization and a closed magnetic path 
layer 25 which is disposed on the ferromagnetic layer 24 
and forms a closed magnetic path together with the 
ferromagnetic layer 24. The magnetic memory device is 
embodied by arranging such magnetic memory cells 1 1 
to a grid form or zigzag form. 
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[0 0 6 7] ±is(Dm^^^yg«{t. m4iz^-rmn, 

^mm%^'^V'^^^(omu^:^\^i^t^i^xm^:^\^ m 

m4 5m:^\^) ^zmm\^f^h(Dxhn.\^x\^\ 
[0 0 6 8] ±mmm^m2 5Rxf4 s^t. ->/.^< th 

'r^h(Dr>m^i^^\ -coi 9/^#i4^*-r5Wi4ch: b 

NiFeli. FeAlSitt. CoZrN 

[0 0 6 9] fj:^. ^^■r<-r^f^^i^. w^^. m2 

\^^:im^j:^x^\^i&\^'x\^^^^K mmia^mm-(Dm^ 

4{z^\^^x. b^'y hms 2t9-vm3 smmm^^)^^ 
m^{zm^j:^xo{^m\^'x\^'^^K mmiat^m-com 

5:*bTl^5o 

[0 0 7 0] ±mt. !^mm\imtmi^m\^m 
(R^m\tm 2 1 tm&^m 2 2 . 4 1 

t'^M¥im4 2) cJr;6^^5^}^?S'&i'^^'Ji-'^''^'^I^?3L.T 
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[.0 0 7 1 1 )ik±(Dtmvit. mm^mm=k^i'i>&^ - 

[0 0 7 21 *^PJro^HK^P<*y^S{4. K±<^i 
to 0 7 31 *^B^co^2^^p'^y i^«(4. 'P^£<t 
[0 0 7 41 *^BJ<??^3^^^^ySfitt. ±m<D^ 

'> Jte < ±iEm 1 X (4^ 2 mim (ommmmmm m t ^ 

[0 0 7 51 *^BJ«Dm4a«t^*!J3gBJ4. ±fE<??ll 

ix(4^2iK^>*yig«t::*3v^T. _hta^^p'^y-fe 
m'&m ^isit - -htfi^ 1 Rt>'^ 3 m'^mt.fz.\±±.mm 2 

10 0 7 6] _hfflCQ^17!;M^4mMp<*y^Bf^J;iX 40 

ySi:7i5?S^tt^iO'^^iKSS1flig^t^'0-C\ f^^^tt 
a(4^g|5ii&«^l^>f^bT^:£<t/iS<»:*l^> 

[0 0 7 7 J 

m^n<r)9h^\ *i§pj(c«'5ffiMp'^y-fevu-J4. ua±co so 
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1 t . ±ia</5lS 1 ^attSil^iiStt 

gt, ±IEIfe»aJi5^^ltbti., ffiF*im^bSr^-t-||25^ 
±te(7:)»2 3i{^ttffi±i::t3:tt^ix, lg^2 3S 

■So 

[0 0 7 81 JiffirolgB^l^i^X^, i|t5B¥l 0-3 0 2 
4 5 6 ■g-^$8tCtH«c<Dt^5KSW'0 i 9 \Z 2 0(7??S^t4B 

(^f9JBt::i^3®tts^istts«^T{4/i< X, mm^m 

>4S|S2 3^mtt±{:i^ltbn5«f^T'fo6<7?T. ^^^^ 
y ■fe>'KDtS:;^|6jO-+&(4ii*D-tJ:-f , ao. I6^J1(7)<©^ 
|g3^ttS(7?7tJ6(::||lRt>*^2?*8£+^SJ; 'b^< b 

[0 0 7 91 OS ±tE^?^l:iiix(4\ ^mSgS^^ 
2 3Satt±^^13:^t2>i:v^5ffi#/<e«j^feT^ «^p<^y-fe 

[0 0 8 01 ±ta^l^SSS(4> |g2^?K14^i:*(cgrm 
8SSrJi^fiS;-r'5<^T% «2 3S«ttScoW«§15(c^4-r^^ 

75=>t. ^2 3S^tt®;0smsgJii:*l^^mSS^?F^Rfeb'^ 

^2^1^14S<^M*S$6ro«®t-<t-5S^I?-<^^ 
WSrIlI5gX#50X> ^2^^14iic^®'ft:755$:SL, r 
fh\ziiK>. y -feyu-^'A/WliX^So LTi^fc, IS 

2 pflasgS <!: * ic mass ^ ffM b T I ^ S 

#-frT*-rSo 
[0 0 8 1 1 _htaoomasgSi4, "t^^gBX-glRi^i-S i 0 

[0 0 8 21 f?/ h^ty- K^<7)3X;^/iism 

aSSl^^iiSlfl^i:'S-5(7?X% *#iZi^^}C5a*a< ^ 
2 3Satt®<om^k^S«s-C-# So 

[0 0 8 31 1ga(^JilEBSM7< * y -tryi-^B§|&T-t>ct^ia 
ff-rst*!-, =&!7-K^(4. IDC^iJ (3l(4[S)Cm 

(Xt4ls]i:?iJ) {::ga^ti7t1S«5c(oaM^^-y-fe/KO# 
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[0 0 8 4] -(Dm-^. miRxm2^m\im(Dw\mn 

[0 0 8 5] }iWM%?^^')^&m.\^^^ 
[0 0 8 6] i:tS®^7< ^yir/t-i-f-txT. ifEcoIr^® 20 

7^ ^ y ir /i-cD^g f;) ^ Jt ^ -^^ r ^ ^ 
[0 0 8 71 r<^i: ^^c^fi^^^^y 
iaE-t^^^^l::. 

Sil-t^6J:5>i::id»^ti'5-:*^> h^fi. ±|B^ 30 

[0 0 8 8] zcom^. mi&xi^2^mitm(Dmm^ 
U(ox^\z^n^mm-t^:it\zxox. nmcom^ 

[0 0 8 9] U±(OXo\z. ±fS^^;^^y««l::j:tb 
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«^7^^y-ir/i-t7)|^lXt/^2 5Sat4ScO#f^SSl5 

(r)mm::x^Rm^(DBm^mm^zi&ux^^(Dx\ m 
m.^'ev±^i-<Dms^<^->'^mmt$nxhi^mvtz 

m^^-r^m^^ ^ y mm^mn-t^ r t ^-^m t fs: 

-So 4^^. ;^^ygi:^^^^2 3Sattg;^i>Pr^KifS^i:* 
i:i^«?S^?f^^bTl^^(DT% l|2 5S^|±B^:±^S|5^ift 

[gli I ;*:%e^co:K«;^^y-feryK7)||ffc5^^i"lftl^|glT 
[0 2] la 1 ^ y \.fzM%?^ ^ y ^ 

[ins] *^P^{w#^flfec7)aap«^y>feyK^ffffiSr^i- 
[|I]4] ll3(7)a^;^^!J-ir/u^{5fefflL/c®^7<^y ^ 

[US] tz^*(7:'MT J ^^(D^^^^i^t^p^m-efc^o 
[me] ^^e*(7:)^^^^y^S^7)iaB^JSr^-rt^PJgl"T:^ 

1 1 «^;^^y -feyu 

1 2 t:^'^> 
13 17- 

2 1 ScS^^tt* 

2 2 m&^m mimm^m) 

2 3 

2 4 ^m'&m {m2^m^m) 
2 5 mm^m 

2 6 Jfe^S 

3 1 mn.^^ev^yi- 

3 2 t^y 

3 3 

4 1 

4 2 ss^tts 1 ^miim) 

4 3 ^jt^ 

4 4 ^m\±m (^2 3*sttS) 

4 5 Ir^gg^ 
4 6 J&Stg 

4 7 -^mm 
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